some of these, the concept of the Frater Salernitanarum or Lombardorum recurs as a leitmotiv. Thus, Bernard of Provence tells us that Gerard of Bourges in the chapter on expulsion of the secundines in his commentary on Constantine's Viaticum mentioned that the pathological uterine formations were called Frater Salernitanarum, Frater Lombardorum, or Arpia. Early in the thirteenth century, Gilbert of Aquila (Gilbertus Anglicus) also gave an account of the same phenomena, and a century later, Bernard of Gordon explained that the large objects grew in the wombs of Lombard women owing to the fact that they either laboured too hard, or were repressed, and in the matrices of Apulian women, because, though Italians dressed well, they ate poorly. '9 Of the prior descriptions of the phenomenon, however, one of the most important for Savonarola and his contemporaries would seem to have been the accounts of the mola uteri found in the biological writings attributed to Aristotle. Their influence 223 Y. V. O'Neill necessitates a summary sketch of the intricate and important history of the transmission of those accounts as well as of the writings containing them.
Some time before 869, and probably during the first half of the ninth century, an unknown translator rendered Aristotle's chief zoological works from a Syrian text into ArabicY20 The Arabic version, known as the Kitab al-hayawtn, is divided into nineteen books consisting of Historia animalium (10 books), De partibus animalium (4 books), and De generatione animalium (5 books) . The tenth book of the Kitab al-hayawan, generally considered by most modem' authorities to be spurious, was accepted as genuine by medieval Islamic scholars, and in particular by Avicenna, who has been universally regarded as one of Aristotle's chief exponents.22 In consequence, the Persian physician and others were forced into a dilemma.
In De generatione animalium, and predicated upon his doctrine of universal causation, Aristotle developed his famous theory of generation in which he maintained that the male supplies the form and the female the matter of the embryo. 28 The author of the tenth book of Historia animaliwn, however, expounded a theory that not only differed from, but contradicted the Aristotelian teachings on this subject. The theory propagated in the spurious work is that the female, like the male, contributes semen to the process of generation, and that a seminal discharge of the female is essential for procreation."
Oddly, both theoreticians sought the demonstration of their doctrines in the example of the mola uteri, and therefore, two accounts of the syndrome appear in the Kitab al-hayawan. 25 The syntax and vocabulary are similar in both descriptions, causing the inference to be drawn by some that Aristotle must have composed at least this part of the spurious work. 26 Recently, a scholar has reversed this line of reasoning and suggested that the section in question may have been copied from the genuine account, the description of the syndrome in De generatione animalium serving as the prototype for the parallel passage in the tenth book of Historia animalium." In any event, the two accounts were rendered into Latin from the Kitab al-hayawan during the first quarter, and perhaps as early as the first decade of the thirteenth century by Michael Scot, who titled his version, Liber The Sardinian triplets (see p. 230). From A. Esposito, Singolare caso di gravidanza trigemina con due feti mummificati', C/in. Ostet. Ginec. 1963, 65: 539, Fig. 1 . the male component of generation." In the tenth book of the Abbreviatio, however, Avicenna, drawing on the theory of generation posited by the author of that work, explained that the mola uteri occurred when the female seed was retained in the uterus, and an unusually strong heat arose there. The intra-uterine calorification prevented the entry of the male semen to the womb, and subsequently baked the female seed remaining there into a dense mass."
While repeating these theories, and citing the source of the last one listed,36 Savonarola seems to have ignored the explanation for the phenomenon set forth by Aristotle in the eighteenth book of his de animalibus. Aristotle, having rejected the concept of female semen, and having contended that generation occurred only when the male dynamic principle imposed form on the female plastic element, refused to assign the cause of the mola uteri to a defect in the formal cause, but explained that the pathological phenomenon resulted from the inability of the matrix to supply sufficient heat to effect the coction necessary for the normal formation of an embryo. 87 The omission of this theory by Savonarola seems particularly odd because in the next sentences of his mola discussion, the Paduan practitioner referred to the eighteenth book of Aristotle's de animalibus, and seems to have been influenced by the Aristotelian doctrine of generation in his explanation of a strange human phenomenon.
Having commented upon the indurate qualities of the discharged mola, Savonarola paused, as if to justify the details and direction of his narrative, and made the following significant observation:
And this happens, although our women may believe it to be impossible, still it is a fact. Even in our city such things have taken place, and my mother, who was a trustworthy woman had seen them. Among women of warm climates and southern regions, or among women who have much and defective blood resulting from an imperfect regimen, it sometimes happens that in addition to one truly conceived foetus, a piece of flesh bearing the form of a living animal is brought forth. The women call that thing a fera, which is not caused by the power [virtue] of the first sperm of the man, for from it the foetus has already been conceived, but by an error of the second sperm, that was sent forth in the second coitus. Its 45 It may be noted also that if, as Savonarola reported, the women of Apulia ascribed the imperfections of the fera to the social status of the creature's father, then the folklore of that region differed markedly from that in nearby Sicily. There, the features of an individual were determined by and traced to the maternal line, and hence the physical characteristics of the dame, human or animal, were scrupulously examined before marriage or conception. 46 Moreover, in his acceptance of the assignment of the fault in the pathological occurrence to the genitor, it is evident that Savonarola tended to prefer the generative doctrines of Avicenna to those of Aristotle.
A similar bias is manifest in Savonarola's notions concerning human superimpregnation. Clearly demonstrated in the fera account is his belief in the possibility of the fecundation of a woman already pregnant, but previously in the Practica major, Savonarola had discussed the subject at greater length. His views on the topic appear in an earlier rubric of the same chapter as the fera account. 47 In that discussion, Savonarola adhered to the analysis of superimpregnation that he found in the Canon, repeated several of Avicenna's statements verbatim,'8 and seemingly ignored the dicta of Aristotle and of other ancient writers on the subject. 49 Since the conclusions of Aristotle on superimpregnation, unlike many of his contentions concerning human generation, have been confirmed by modern findings and approximate to those ofmost modern embryologists, they deserve closer examination. Generally, two kinds of superimpregnation are distinguished, superfecundation and superfoetation. Superfecundation is defined currently as the impregnation of two or more ova, liberated at the same ovulation, by successive acts of coitus, and superfoetation as the presence of two foetuses of different ages, not twins, in the uterus due to the impregnation of two ova liberated in successive ovulations. 50 Owing to his conviction that the human uterus closed completely during the gestation period, Aristotle maintained that human superfoetation, though perhaps not impossible, was unlikely.5' He foresaw no contraindicants to superfecundation, however, believing that it could and did occur in human and even deific gestations, demonstrating that such an event explained the double parturition of Iphicles and Hercules of whom one was the son of Amphitryon and the other of Zeus."2 The majority of modern embryologists, while basing their judgements on more scientifically reputable evidence, hold similar views.
Conspicuous differences in birth dates, size, and the appearance of twins have often initiated speculations concerning the possibility of human superfoetation. 53 The observation of such events may have motivated Savonarola to state, citing Avicenna as his authority, that after conception the os matricis was not sealed shut, but sometimes reopened so as to facilitate superfoetation." He maintained, as had Avicenna, that when the phenomenon did occur, it was to women who were obese, hirsute, and whose characteristically copious menstrual discharges were caused by an 226 Michele Savonarola and the blighted twin phenomenon intense heat that developed within their wombs. This heat, in turn, attracted sperm even to the gravid uterus, resulting on rare occasions in the conception of a second foetus. Savonarola concluded by adding that both foetuses so conceived were likely to be weak.55
Credence in the possibility of human superfoetation continued long after Savonarola's lifetime, and medical literature abounds with descriptions of births attributed to it. The case history William Harvey incorporated into the treatise on parturition that he appended to his classical study on generation affords a typical example. He tells us of a serving girl who having cohabited with her master, became pregnant, and to hide her condition, fled to London. There, she was delivered of a child in September, and having regained her health, returned home. In December, the birth of another child, conceived by superfoetation, revealed her indiscretion. 56 Reports of similar cases still appear, and support for the view that the phenomenon exists in human as well as animal gestations is to be found in even the most recent articles. 57 1945 in the formulation of the basic law that no agglutinogen, A1, A2, B, M, N, P, or a component of the complex Rh factor, can appear in the blood of a child unless it be present in the blood of one or both parents." A concomitant result of this determination was that it provided medical investigators with an invaluable tool for pursuing inquiry into the possibility ofhuman superfecundation.
In 1958 this technique was used, for example, to test the paternity of a set of twins born at the Universitaits-Frauenklinik in Heidelberg. Though superfecundation was suspected, it could not be proved conclusively owing to the slight statistical possibility that one genitor had fathered both infants.66 Two years later, however, Doring presented a carefully documented case demonstrating on the basis of serologic analysis and anthropological comparisons that the conception of twin infants by different fathers had occurred.67 At last the occurrence of human superfecundation had been determined scientifically.
Thus, both of Aristotle's contentions concerning human superimpregnation, that superfoetation was unlikely owing to the closure of the gravid uterus to penetration by sperm, and that superfecundation could and did occur, have been established by modern medical research. The rarity of the occurrence of human superfecundation has been stressed repeatedly by reporting investigators," however, and therefore an attempt to explain Savonarola's account of the fera phenomenon on the basis of superfecundation seems unwarranted. Another possible explanation is that the discharged object the Apulian women observed was actually a pedunculated fibroid tumour.
The most common tumour among women, a fibroid uterine tumour, or as it is more often termed, a fibromyoma, is a benign tumour composed of both smooth and connective tissue. In theory, fibromyomas may originate in any part of the uterus, and may be single, but generally they are confined to the corpus uteri, and are multiple. During growth, these tumours assume one of three positions, submucous, intramural or interstitial, and subserous. Submucous fibromyomas may become pedunculated, and if the stem be severed, can separate from the uterine muscle. 69 Had a uterine fibroid tumour formed, become pedunculated, and then split off from the uterine lining, it might have been discharged with a foetus as described in Savonarola's account.
The principal difficulty with this hypothesis, however, is the analogy that the women drew between the appearance of the expelledfera and the body of an animal. Fibromyomas are formed by the random deposition of tumour material, and therefore, although the shape of an occasional fibroid tumour might be considered by an maginative observer to approximate that of an animal, pedunculated fibromyomas generally resemble nothing more than a mass of unformed flesh. The fact that the fera appeared to bear a likeness to living creatures, then, tends to discredit the theory that the objects the women described were discharged uterine fibroid tumours. A more likely solution to the diagnostic problem posed by Savonarola's account is that his is an early description of a rare but well-recognized obstetrical condition, that is, the parturition of a multiple gestation with one or more foetuses blighted.
The birth of a viable twin at or near term accompanied by the birth of one or more 228 blighted foetuses younger than the seventh month of gestation has been extensively studied, although the phenomenon occurs relatively infrequently. In 1918, a survey of the literature then available produced eighty-eight cases previously reported,70 and in 1944, Kindred was able to trace 150 pregnancies in which the mothers had been delivered at term of a living child and a foetus that had died within the first seven months of gestation.71 A study of the 136 cases of multiple pregnancy delivered on the Obstetrical Service of the Bellevue Hospital during a ten-year period revealed only one instance of the phenomenon,72 but an analysis of births occurring during a twelve-month period at the Birmingham Maternity Hospital disclosed eight cases of intra-uterine death of one of twin foetuses. 73 Following death in utero of a twin foetus, there are three possible terminations; spontaneous abortion of both twins, extrusion of the dead foetus with continuation of the remaining pregnancy, or retention of both, but only the third sequence concerns us here. There appear to be three possible pathological processes which may affect a dead foetus retained in the uterus.7' It may undergo maceration. It may become hard and apparently fixed without much flattening or loss of normal body contour, and this hardening rather than softening, that is the exact antithesis of maceration, has been termed mummification. A third possibility is the compression of the foetus into an object resembling parchment. This is the foetus papyraceous in which initial maceration has become arrested by mechanical pressure, and thus some of the foetal structure is preserved, much as flower specimens are preserved by pressing them between pages of a book. Several authorities, however, make no distinction between the last two sequences, contending that the process that produces the foetus papyraceous is identical to mummification. 75 Whether this distinction be drawn or not, many of the characteristics of the blighted twin phenomenon are known and some of the more important ones may be briefly summarized. Though blighting occurs in the same proportion in monochorial as in dichorial pregnancies, it occurs more often in primiparas when the pregnancy is monochorial. There is a greater degree of blighting in dichorial pregnancies when the mother is between the ages of thirty to thirty-five, or over forty years of age than at any other time either in dichorial or in monochorial pregnancies.7 No sex bias has been noticed in blighting, but the surviving twins are heavier than either twin of viable twin pregnancies,77 and the viable twin is usually the first born.78
The greatest incidence of blighting is from the third through the fifth month. Amniotic fluid is usually absent in the amniotic cavities of foetuses that are flattened and mummified, but a fluid of unknown origin may be present around a mummy which is hard. The position of the foetus in the uterus prior to death may be directly related to the kind of physical modification it experiences, as often the blighted twin becomes compressed between the amniotic sac of the surviving foetus and the uterine wall.79 While hydramnios in the amnion of the viable twin may be a factor in the flattening of his dead sibling, it is not the principal one, nor is it a symptom that might indicate with any great probability the early death and retention in the uterus of one or more foetuses. 80 Although toxaemia of pregnancy occurs in some of the cases, an uneventful course is the rule rather than the exception. It would seem that transitory bleeding may 229 Y. V. O'Neill afford a possible clue to, and occur as the result of the death of one foetus. It is argued that this symptom may stem from any of a number of causes, and therefore be of no real diagnostic significance,8" but some investigators have correlated the arrest in the development of the blighted foetus to the time during the pregnancy when one or more episodes of vaginal haemorrhage were reported. 82 Clearly, several of the traits of the blighted twin phenomenon match the indications given by Savonarola in hisfera account. Most obvious is the fact that in both instances a normal child is born accompanied by a strange aberration. The appearance of the mummified foetus also corresponds to the fera description, for depending on the time in its development the foetus died, it may resemble any of a number of living animals. As mummification is most frequent in foetuses dying between the third and sixth months of intra-uterine life,83 the blighted foetus' general structure has been formed, and its ultimate shape depends on the pressures exerted upon it during the time it is retained in the uterus.
An interesting case history has recently been recorded in Sardinia of a triplet gestation where two of the foetuses died at different times and were retained in utero. Five days before the one normal infant was born, the smaller mummified foetus was discharged spontaneously. After the birth of the normal infant, another mummified foetus was discovered lodged in the placenta. The triplets were photographed, and though the viable infant, a male, was undersized, weighing only 1300 grams, the mummified foetuses were very much smaller. The body of the spontaneously discharged foetus, which weighed only 24 grams and measured 12 centimetres, was coloured a muddy-grey, but its head was described as being tinted a brownishyellow, and thus the creature resembled an insect or a small reptile. The third foetus, more fully developed than his mummified twin, measuring 26 centimetres and weighing 182 grams, could easily have been mistaken for a lower animal. 84 Other features of this case support the argument that the phenomenon Savonarola reported was a series of blighted twin births. The fact that the reporting investigator noted that the forty-three-year-old mother had experienced episodes of metromenorrhagia during her pregnancy is one of these.85 It may be that the copious discharges that Savonarola believed to be characteristic of southern women were instances of vaginal or uterine bleeding during pregnancy. Another supportive observation in the Sardinian case concerns certain variations in the insertions of the three umbilical cords.
Normally, the umbilical cord is inserted eccentrically upon the foetal surface of the placenta, somewhere between the centre and the periphery. A central insertion is rare, but still more uncommon is the junction of the cord near the margin of the placenta. Most unusual, but of great practical significance is the velamentous insertion of the cord, the insertio velamentosa or membranosa. In this condition, the vessels of the cord separate some distance from the placental margin, gain attachment to the chorionic membrane, and divide before they reach the functioning area of the chorion.86 The consequences of this anomalous development may be of great importance for if the placenta is inserted in the lower part of the uterus, the velamentous vessels may extend partially across the internal os (vasa previa) and, as dilatation progresses, be injured during delivery.87 230 Michele Savonarola and the blighted twin phenomenon Velamentous insertion is potentially dangerous to the infant, for rupture of the membranes may also sever a foetal vessel, causing haemorrhage and ultimately exsanguination of the child.88 Though rare, insertio velamentosa and its concomitant vasa previa, are more frequently observed in multiple than in single pregnancies, and have been termed almost routine in triplets.89 It is not surprising to find, therefore, that in the Sardinian case, the cord of the viable twin was centrally, while those of the other two were velamentously inserted.90 In another recent case of the blighted twin phenomenon, the viable infant's cord was velamentously inserted. Had the attending physicians not been able to administer immediately the most modern techniques of neonatal care, the viable twin very likely would have died too. 91 Therefore, it may be suggested that the death of the viable infant at the time of expulsion which the Apulian women attributed to a lethal property of the fera was caused by post-haemorrhagic anaemia resulting from a rupture of one or more of the foetal vessels during the process of parturition. The women, of course, would not have been able to determine that the bleeding was caused by an injury to the foetal rather than to the maternal uterine vessels,92 and they may have found that they could account for the seemingly inexplicable death of an apparently normal newborn child most easily by fixing blame on his animal-like mummified twin.
It is possible then to explain most of the physical characteristics listed by Savonarola in his account of the fera phenomenon by reviewing the newer knowledge acquired concerning the pathological complications that may accompany multiple gestations. If a number of cases had been observed in Apulia where a viable child was delivered with a blighted twin who had been retained in utero, compressed, and mummified, the general conditions would correspond to those reported by the Paduan physician. Furthermore, if, on occasion, the viable twin had died owing to vasa previa, which has one of the highest mortality rates of obstetrical accidents,93 then the ostensible assault of the fera upon the foetus could be cogently explained.
Savonarola's interest in and practical experience with obstetrics may appear to impede the establishment of this theory. That a physician who had managed numerous obstetrical cases could mistake an aborted foetus for an animal might at the outset seem absurd, but two facts concerning the man and his profession mitigate this stringent judgment. The 
